is in a square planar geometry, and the Zn atom in (2) is in an octahedral geometry. The preliminary antibacterial activities of the complexes were assayed.
INTRODUCTION
Schiff base complexes play an important role in the development of coordination chemistry related to catalysis and enzymatic reactions, magnetism and molecular architectures. [1] [2] [3] Schiff bases derived from the condensation of salicylaldehyde with primary amines represent an important class of chelating ligands, the metal complexes of which have been widely studied. [4] [5] [6] [7] [8] [9] A detailed search of literature indicates that only two ruthenium complexes, 10 three zinc complexes, 11, 12 and one titanium complex 13 with the Schiff bases derived from 3-bromosalicylaldehyde have been reported so far. Moreover, no complexes have been reported with the Schiff base ligand 2-bromo-6-[(3-cyclohexylaminopropylimino)methyl]phenol (L; Scheme 1). In this paper, two new mononuclear Schiff base nickel(II) and zinc(II) complexes, [NiL 2 ]•2NO 3 (1) and [ZnL 2 (dca) 2 ] (2), where L is the zwitterionic form of 2-bromo-6-[(3-cyclohexylaminopropylimino)methyl]phenol, and dca is dicyanamide anion, have been prepared and characterized. The preliminary antibacterial activities have been investigated.
Synthesis of L:
The Schiff base ligand L was prepared by the condensation of 3-bromosalicylaldehyde (1.0 mmol, 201 mg) with N-cyclohexylpropane-1,3-diamine (1.0 mmol, 156 mg) in methanol (20 cm 3 ) at room temperature. Yield: 91%. Anal. Calcd. for C 16 Crystal Structure Determination: Diffraction intensities for complexes (1) and (2) were collected at 298(2) K using a Bruker APEX II area-detector with CuKa and MoKa radiation, respectively. The collected data were reduced using SAINT program, 14 and multi-scan absorption corrections were performed using SADABS program. 15 The structures were solved by direct methods and refined against F 2 by full-matrix least-squares methods using SHELXTL program. 16 All of the non-hydrogen atoms were refined anisotropically. Hydrogen atoms in the complexes were placed in calculated positions and constrained to ride on their parent atoms. The crystallographic data for the complexes are summarized in Table 1 . Selected bond lengths and angles are given in Table 2 . Hydrogen bonding information is given in Table 3 .
The Schiff base L.
EXPERIMENTAL

Materials and Measurements:
Commercially available 3-bromosalicylaldehyde and N-cyclohexylpropane-1,3-diamine were purchased from Lancaster and used without further purification. Other solvents and reagents were made in China and were used as obtained. C, H and N elemental analyses were performed with a Perkin-Elmer 240C elemental analyser. IR spectra were recorded on a Nicolet AVATAR 360 spectrometer as KBr pellets in the 4000-400 cm -1 region. Table 2 Selected bond lengths (Å) and bond angles (º) for (1) and (2) b (1)
O1-Zn1-N1B 93.54(9) N1-Zn1-N1B 180 Symmetry transformation used to generate the symmetry related atoms: (2)). 17 Melting points show that complexes (1) and (2) are stable up to 227 °C and 165 °C, respectively. Figure 1 gives perspective view of complex (1) together with the atomic labeling system. The complex contains a centrosymmetric mononuclear nickel(II) complex cation and two nitrate anions. The Ni atom, lying on the inversion center, is coordinated by two phenolate oxygen and two imino nitrogen from two zwitterionic Schiff base ligands, forming a square planar geometry. The observed crystal structure confirms the chair conformation of the associated cyclohexyl ring in the ligand. The Schiff base ligands bind to Ni atom in bidentate fashion, forming sixmembered chelate rings. The amino nitrogen is protonated, which participate in the formation of hydrogen bonds. The Ni-O and Ni-N bond lengths are comparable to those observed in similar nickel(II) complexes with Schiff bases. 18, 19 In the crystal structure of the complex, the nickel complex cations and the nitrate anions are linked through intermolecular N-H···N and N-H···O hydrogen bonds, to form 2D sheet (Figure 2 ). Figure 3 gives perspective view of complex (2) together with the atomic labeling system. The complex is a centrosymmetric mononuclear zinc compound, with the inversion center located at the Zn atom. The Zn atom is six-coordinated in an octahedral geometry. Four atoms O1, O1B, N1, and N1B from the bidentate zwitterionic Schiff base ligands occupy the meridian plane, while the axial positions are taken up by two nitrogen atoms, N3 and N3B, coming from the coordinated dicyanamide ligands. The observed crystal structure confirms the chair conformation of the associated cyclohexyl ring in the ligand. The amino nitrogen is protonated, which participate in the formation of hydrogen bonds. In the octahedral coordination, Zn-O and Zn-N distances are comparable to those observed in other zinc(II) complexes with Schiff bases. 20 In the crystal structure of the complex, the zinc complex molecules are linked through intermolecular N-H···N hydrogen bonds, to form 1D chains running along the c axis (Figure 4 ).
RESULTS AND DISCUSSION
Preparation
Scheme 1. Synthesis procedure of L.
Scheme 2. Synthesis procedure of the complexes.
Structure Description of Complex (1):
Structure Description of Complex (2):
Figure 1
The structure of complex (1), showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 30% probability level and H atoms are shown as small spheres of arbitrary radii. IR Spectra: In the IR spectra of the complexes, the strong bands due to the azomethine groups (C=N) are observed at 1621 cm -1 for (1) and 1627 cm -1 for (2) . IR spectrum of (1) also shows a band at 1390 cm -1 due to ionic nitrate. 21 The IR spectrum of (2) . These bands are as expected for terminal dicyanamide coordination. 22 New bands in the IR spectra of complexes are in the range 400-600 cm -1 assigned to ν(M-N) and ν(M-O) stretching vibrations, 23 confirming coordination of the ligand to metal through NO donors.
Antibacterial Screening: The antibacterial assay was performed according to the literature method.
27 Penicillin G was used as a standard drug. The zone of inhibition for the 5000 μg mL -3 test solutions (DMSO as the solvent) on the four bacteria, Escherichia coli, Pseudomonas aeruginosa, Salmonella typhi and Staphylococcus aureus is given in Table 4 . The MIC values are given in Table  5 . The results indicated that there was from weak to negative activity observed by L against P. aeruginosa and S. aureus, and medium activity against E. coli and B. subtilis. It is noteworthy that the zones of inhibition areas are somewhat larger for the complexes than the ligand. The trend in this work is accord with those reported earlier, 28,29 which have shown that metal complexes are more potent bactericidal than that of the corresponding Schiff bases. Among the compounds, complex (1) has most potent activity against B. subtilis with MIC value of 3.13 μg mL -3 , which is even comparable to that of Penicillin G. 
